2-Acetyl-1-hydroxynaphthalene was converted into the title compound in three steps (bromination, substitution and methylation). 1-Methoxynaphthalene on bromination, substitution and acetylation, respectively, also yielded the target compound.
2-Acetyl-1,4-dimethoxynaphthalene (4) appears to be a valuable intermediate in the synthesis of 1,3-disubstituted and 1,1,3trisubstuted naphtho[2, 3-c] pyran-5,10-diones [1] . Naphtho[2, 3c] pyran-5,10-diones are naturally occurring compounds which exhibit antimicrobial, antiparasitic and phytotoxic activities [2] and, therefore, are attractive synthetic targets for organic chemists. The overall yields of compound 4 by procedures [1a] and [1b] were 77% and 25%, respectively. In order to improve the yield of compound 4 two distinct routes were developed, which are described in this communication.
In the first route (Scheme 1), the commercially available 2-acetyl-1hydroxynaphthalene (1), on bromination [3] with ammonium bromide, acetic acid and hydrogen peroxide (30%) at room temperature afforded compound 2 [4] in 98% yield. Compound 2 was heated with a concentrated solution of sodium methoxide and a stoichiometric amount of copper(I) bromide in dimethylformamide [5] to obtain compound 3 [1a] in 97% yield; this, on methylation, furnished compound 4 [1a] in 98% yield. The overall yield of compound 4 was 93%, which is superior to that reported (70%) [1a] (Scheme 1). The spectroscopic data (IR, 1 H NMR, MS and 13 C NMR) were consistent with the structure assigned. Another simple route was also sought for the synthesis of compound 4; this is delineated in Scheme 2. The commercially available 1-methoxynaphthalene (5) on bromination [3] provided compound 6 [6] in 92% yield; conversion of this to compound 7 [7] in 98% yield was accomplished by a similar procedure to that already described (Scheme 1). In conclusion, two simple routes have been developed for the synthesis of 2-acetyl-1,4-dimethoxynaphtalene (4). For both methods the overall yield of the target compound 4 was superior to that reported [1] . Though all the intermediates (2, 3, 6, and 7) are already known we have prepared them by simple procedures and in excellent yield. The starting materials used for both routes are commercially available and cheap. A new and high-yield approach for the synthesis of 1,4-dimethoxynaphthalene 7 has been developed. This compound, although commercially available, is expensive.
Experimental

Materials and general methods:
Flash CC was performed with the indicated solvents on silica gel 60 (0.04-0.063 mm) ASTM from Scharlau. TLC plates were coated with silica gel 60 F 254 , layer thickness 0.2 mm, and the compounds were located by exposing the plate to UV light. The expression 'usual workup' indicates that organic extracts were washed with brine, dried (MgSO 4 ) and evaporated under reduced pressure.
Analytical methods: All mps are uncorrected. IR spectra were recorded on a Nicolet-Fourier Transform (FT) instrument. 1 H and 13 C NMR spectra were determined on a Bruker AM-300 spectrometer in CDCl 3 . Mass spectra were recorded on a Thermo Finnigan TSQ Quantum Ultra AM mass spectrometer. Elemental analyses were performed on a Carlo-Erba 1108 elemental analyzer. and ammonium bromide (800 mg, 8.16 mmol) was added, dropwise, 30% hydrogen peroxide (5 mL) and the contents were stirred at room temperature for 2 h. The reaction mixture was treated with a saturated solution (10 mL) of NaHCO 3 and extracted with Et 2 O. The residue obtained by the usual workup was purified (n-hexane-Et 2 O) (9:1) to obtain bromide 2 (1.41 g, 98%) as a yellow solid. (reported yield 87%) MP: 119-120°C (from diethyl ether)
2-Acetyl-4-methoxy-1-hydroxylnaphthalene (3):
To a saturated solution of sodium methoxide, prepared by dissolving sodium (1.51 g) in dry methanol (40 mL), was added dry DMF (20 mL). The mixture was heated under reflux, followed by the addition of copper(I) bromide (1.21 g 6.94 mmol). Heating was continued for an additional 30 min. To the suspension was added, dropwise, a solution of compound 2 (1.01 g, 3.81 mmol) in dry DMF (15 mL) and the mixture was heated under reflux for 22 h. The reaction mixture was cooled, filtered, diluted with water and extracted with diethyl ether. The usual workup afforded a dense liquid which was purified (n-hexane: Et 2 O 9:1) to afford compound 2 (790 mg, 97%), as a white solid. (reported yield 96%) MP: 114-115°C (from n-hexane)
2-Acetyl-1,4-dimehoxynaphthalene (4) First procedure:
To a solution of compound 3 (501 mg, 2.31 mmol) in dry acetone (40 mL) was added potassium bicarbonate (791mg, 5.78 mol) and dimethyl sulfate (6 mL); the mixture was heated under reflux for 4 h, then cooled, and filtered. The filtrate was diluted with water and then extracted with dichloromethane. The usual workup yielded a brown oil, which on purification (n-hexane) afforded the naphthalene 4 (521 mg, 98%) as a pale yellow oil. The spectroscopic and mass spectrometric data of the synthesized material matched those published [1a] .
4-Bromo-1-methoxynaphthalene (6):
To a solution of compound 5 (200 mg, 1.26 mmol) in glacial acetic acid (4 mL) and ammonium bromide (168 mg, 1.70 mmol) was added hydrogen peroxide (2.5 mL, 30%). The reaction mixture was stirred at room temperature for 2h, diluted with water and extracted with dichloromethane. The residue obtained by usual workup was purified (n-hexane: Et 2 O, 9:1) to obtain 4-bromo-1-methoxynaphthalene (6) (275 mg, 92%) as a pale yellow oil. (reported yield 96%)
1,4-Dimethoxynaphthalene (7):
To a saturated solution of sodium methoxide, prepared by dissolving sodium (700 mg) in dry methanol (4 mL) was added dry DMF (5 mL); the mixture was heated under reflux followed by the addition of copper(I) bromide (200 mg, 1.39 mmol). Heating was continued for an additional 30 min and to the suspension was added, dropwise, a solution of compound 6 (200 mg, 0.84 mmol) in dry DMF (3 mL). The reaction mixture was heated under reflux for 18 h, then cooled, filtered, diluted with water and extracted with diethyl ether. The usual workup afforded a brown solid, which on purification (n-hexane) yielded naphthalene 7 (146 mg, 98%) as a yellow solid. (reported yield 80%) MP: 85-86°C (from n-hexane)
2-Acetyl-1,4-dimehoxynaphthalene (4) Second procedure:
To a solution of acetylchloride (790 mg) in dry anhydrous dichloromethane (2 mL), cooled to 0 o C, was added aluminum trichloride (100 mg, 0.79 mmol) over 10 min. To the resulting mixture was added compound 7 (150 mg, 0.79 mmol) in dichloromethane (5 mL) and this was stirred at room temperature for 3 h. The reaction mixture was added to ice followed by the addition of conc. HCl (10 mL). This mixture was then extracted with dichlomethane. The usual workup of the organic extracts yielded a dark brown oil, which was purified (n-hexane) to obtain the previously described naphthaline 4 (170 mg, 93%) as a pale yellow oil whose spectroscopic data and R f value were almost identical with those of compound 4 prepared by the first route.
